THE corner-stone of Tropical Medicine was laid by the elucidation of the lifecycle of the nematode Filaria bancrofti in man. In working out the life-history, with which his name will for ever be associated, Manson was greatly aided by comparative studies on the Filaria of the dog-Dirofilaria immitis, and of similar parasites in the Chinese crow-Filaria corvi torquati, and the Chinese magpie-Filaria picmmedia,.
!5ectton of Comparative tIebicine
President-GEORGE W. DUNKIN, M.R.C.V.S. [November 25, 1936] Comparative Medicine and its Relation to the Study of Tropical Medicine By P. H. MANSON-BAHR, D.S.O., M.D., F.R.C.P.
THE corner-stone of Tropical Medicine was laid by the elucidation of the lifecycle of the nematode Filaria bancrofti in man. In working out the life-history, with which his name will for ever be associated, Manson was greatly aided by comparative studies on the Filaria of the dog-Dirofilaria immitis, and of similar parasites in the Chinese crow-Filaria corvi torquati, and the Chinese magpie-Filaria picmmedia,.
In 1870, Timothy Lewis, of the Army Medical Service, discovered a small worm in the blood of Indians in Calcutta, which he named Filaria sanguinis hominis. In 1876, Manson was able to substantiate this discovery in the blood of Chinese in Amoy, China, but he extended it by proving that the small worm is but an embryo which appears in the blood-stream at night time only and disappears in the day time. By employing two Chinese students, one of whom worked at night only, he was successful in procuring infected specimens of blood and the remarkable phenomenon of Periodicity was first noted. It proved to be the clue which led to the discovery of the life-history of the Filaria through the mosquito. This was made by a process of deduction, because Manson noted that when filaria-containing blood was cooled the small filarica escaped from their sheaths and swam about vigorously -evidently preparatory to entering a new life-phase. The fact that the common brown mosquito-Culex fatigans-fed when the embryo filarit were swarming in the blood led him a stage further. In December 1876, the adult, or parent filaria, had been discovered by Thomas Bancroft in a Chinaman in Brisbane and had been named Filaria bancrofti by Cobbold, the eminent veterinarian and helminthologist. The next step was initiated by Manson, in August 1877, when he fed mosquitoes upon the blood of his gardener, " Huito ", in a specially constructed cage, afterwards confining the infected mosquitoes in appropriately labelled bottles till he had observed the full development of the larval filarihe in the thoracic muscles and tissues. Unfortunately, the full development and the tracing of the larval filarie to the proboscis of the mosquito was not fully followed out, and in fact was not done till twenty-three years later.
Much in the same vein and along the same lines, Manson discovered the eggs of the lung-fluke, Paragonimus, in the sputum of man and worked out part of its complicated life-history; indeed, we know that a very shrewd guess at its probable development in the fresh-water snail, Melania tuberculata, was made in 1879-1880.
Manson's researches were foiled in many directions. He obtained only two autopsies in man by various ruses and much guile during his early days in China and on each occasion he made discoveries of great importance. In one he found ribbon-like creatures-which were at first called Ligula mansoni, but are now known as the larval stage of Dibothriocephalus mansoni, a cestode of the dog. In the other he found the adult forms of Filaria bancrofti.
His investigations on birds and animals came to a sudden stop when the local Chinese found out that he was using the magpie, which is a sacred bird in China, tradition holding that many centuries ago the spirit of a defunct Emperor had JAN.-COMP. MED. 1 entered one of them; therefore it was possible that Manson might shoot this particular bird! In 1894 Manson utilized the methods of comparative medicine still further by comparing the proven life-history of Filaria bancrofti with what he supposed, on analogous grounds, took place in the case of the malaria parasite. This was Manson's mosquito-malaria hypothesis. The malaria parasite was discovered by Laveran on November 6, 1880, but up to that time its life-history was a matter of conjecture. Manson observed the curious changes undergone by the crescent of the subtertian parasite when the blood is cooled. These changes were regarded, not as the swan-song of the malaria parasite, as had been held, but as a stage on its further life-history in some hypothetical species of mosquito (afterwards proved to be Anopheles). In the collaboration which Manson conducted with Ronald Ross, the comparative method was extensively employed. It was Manson who suggested employing birds, i.e. sparrows infected with Proteosoma-Plasmodium pr.Tcoxwhich had a similar cycle to that of the malaria parasite and it was this organism which was transmitted through the mosquito-Culex-and it was by the comparative method that the transmission of the malaria parasite through the Anopheles was conjectured, on assumption afterwards found to be correct.
One essential stage in this marvellous life-history was worked out in 1897 by MacCallum, who observed the conjugation of the male and female gametocytes of the blood parasite, Halteridium danieliewskyi-in the blood of the crow, Corvus armericanus, the sparrow, Passer domesticuts, red-winged blackbird, Agelaius phceniceus, and horned-owl, Bubo virginianus. Eventually this malaria story was completed by the despatch of Anopheles mosquitoes from Rome infected with malaria by Grassi and Bastianelli. These, on arrival in London, were set to bite two healthy Londoners, one Manson's own son (Patrick Thurburn Manson), with the result that, after a period of incubation, both developed fever with benigntertian parasites in their blood.
Finally, the fact was proved that by living in a mosquito-protected house malaria could be ptevented. This was done in three months from July to October, 1900, when Dr. G. Carmichael Low, with Dr. L. W. Sambon and Signor Tertzi, lived in a specially constructed hut in the Roman Campagna and remained free from malaria, whilst all and sundry round them suffered severely from fever.
Tbese, then, are some of the stepping stones in the stream of knowledge from which helminthology, protozoology, entomology, tropical and comparative medicine have successively sprung.
An Example of the Value of Morphology in Medico-biological Investigation
By E. L. TAYLOR (Veterinary Laboratory, Ministry of Agriculture and Fisheries) MANY of the builders of the edifice of Comparative Medicine have been primarily biologists, and there is a close link between the interests of the field naturalist and the investigator of disease in man and animals. A good example of this is to be found in the series of observations wbich led to the discovery of the life-history of the liver fluke. It is more interesting because almost all of the work was carried out by field naturalists who had no idea of any connexion between their work and disease.
This short paper deals with the contributions of several investigators towards one unit of medical knowledge.
The discovery of the life-history of the liver fluke is usually attributed to Thomas, or to Leuckart, who published complete accounts in England and Germany
